In order to assess whether the environment has a significant effect on galaxy sizes, we compare the mass-size relations of cluster and field galaxies in the 0.4 < z < 0.8 redshift range from the ESO Distant Cluster Survey (EDisCS) using HST images. We analyse two mass-selected samples, one defined using photometric redshifts (10.2 log M * /M 12.0), and a smaller more robust subsample using spectroscopic redshifts (10.6 log M * /M 11.8). We find no significant difference in the size distributions of cluster and field galaxies of a given morphology. Similarly, we find no significant difference in the size distributions of cluster and field galaxies of similar rest-frame B − V colours. We rule out average size differences larger than 10-20% in both cases. Consistent conclusions are found with the spectroscopic and photometric samples. These results have important consequences for the physical process(es) responsible for the size evolution of galaxies, and in particular the effect of the environment. The remarkable growth in galaxy size observed from z ∼ 2.5 has been reported to depend on the environment at higher redshifts (z > 1), with early-type/passive galaxies in higher density environments growing earlier. Such dependence disappears at lower redshifts. Therefore, if the reported difference at higher-z is real, the growth of field galaxies has caught up with that of cluster galaxies by z ∼ 1. Any putative mechanism responsible for galaxy growth has to account for the existence of environmental differences at high redshift and their absence (or weakening) at lower redshifts.
INTRODUCTION
It is well established that galaxies have shown remarkable evolution in their physical properties such as their sizes over cosmic time. Observations of present-day galaxies clearly show that their sizes are correlated with their stellar masses, and that this correlation evolves significantly over look-back time. This size evolution was put forth by some of the first works published on this topic showing that massive quiescent galaxies at high redshift (z > 1) were much more compact than their local counterparts Daddi et al. 2005; Buitrago et al. 2008; Shen et al. 2003; McIntosh et al. 2005) . This growth in galaxy sizes was found to be E-mail: ppxkk1@nottingham.ac.uk (KK) particularly dependent on morphology at a given stellar mass (Trujillo et al. 2006 (Trujillo et al. , 2007 : spheroids were four times more compact at z ∼ 1.5 than their local counterparts, whereas z ∼ 1.5 disklike galaxies were twice as compact as z ∼ 0 ones. Also it was observed that such size evolution was mostly observed in massive galaxies with low star-formation rate (Franx et al. 2008) .
Several processes are being considered as possible drivers of the observed size evolution. Rapid mass loss of cold gas from the central regions due to AGN feedback (Fan et al. 2008 ) could explain the size growth of massive spheroidal galaxies. Size evolution could also be triggered by environment-dependent processes such as 'dry' mergers, resulting in the increase in size of the stellar distribution in early-type galaxies but without any further star formation due to lack of gas (van Dokkum 2005). The accretion of stars following a merger could also lead to the growth of a galaxy's size due to an envelope being formed around the merger remnant (Naab et al. 2007 ).
Hierarchical models of galaxy formation and evolution predict that the densest regions collapsed first and therefore cluster galaxies would form earlier compared with field galaxies of similar mass (De Lucia et al. 2004) . In essence, cluster galaxies would have had a 'head-start' in their evolution as compared to field galaxies. These predictions seem to have some observational support. Lani et al. (2013) find that the mass-size relation of quiescent galaxies at 1 z 2 shows some environmental dependence: galaxies in dense environments appear to be larger than those in low-density regions, suggesting that the galaxy growth may have happened earlier in the densest environments. This dependence gets weaker from z ∼ 1 to z ∼ 0.5, indicating, perhaps, that size evolution in the lowdensity regions is 'catching up' with that in denser ones. However, it is not clear whether the observed dependency of size evolution with environment is due to the fact that galaxies in high-density environments are, on average, older or if it is due to environmentdriven processes.
Furthermore, Huertas-Company et al. (2013) find no environmental dependence of the mass-size relation between z ∼ 1 and the present. There is also extensive evidence indicating that at z ∼ 0 the mass-size relation for galaxies with a given morphology does not depend significantly on environment either (Shen et al. 2003; Maltby et al. 2010; Rettura et al. 2010; Poggianti et al. 2013) , although some subtle differences may still be present (Cebrián & Trujillo 2014) . This seems to suggest that there must be an epoch when the environment ceases to affect galaxy sizes, perhaps because the growth has already been completed in all environments.
There are, however, very significant difficulties when comparing different studies at different redshifts. The details governing the sample selection (e.g., galaxy mass and redshift range), sample division (e.g., by galaxy colour, visual morphology, Sérsic index, quiescence) and the exact definition and measurement of the environment are critical. Subtle (and not-so-subtle) differences make direct comparisons dangerous. Some of these difficulties may be behind the discrepancies found in different studies. For instance, Raichoor et al. (2012) used morphologically-selected early-type galaxies at z ∼ 1.2 and found that the high mass (10 < log(M * /M ) < 11) cluster galaxies are significantly more compact than similar field galaxies, whereas Cooper et al. (2012) and Papovich et al. (2012) found an opposite trend, albeit at higher redshift. It is also important to remember that, as Valentinuzzi et al. (2010) found, progenitor bias plays a crucial role when introducing spurious size-evolution while comparing high-with low-redshift morphological samples.
It is clear that the picture still remains incomplete as to whether and, if so, when galaxy size evolution depends on environment. In this paper, therefore, we aim to examine the role of environment on the galaxy stellar mass-size relation in the 0.4 < z < 0.8 redshift range since this could be the transition epoch when the putative environmental differences found at higher redshifts cease to be present. We will compare samples of cluster and field galaxies in a relatively narrow redshift range to avoid evolutionary effects so that we can concentrate on purely environmental ones. In order to do that we will construct mass-selected samples of galaxies, subdivided both by colour and morphology, in cluster and field environments taken from the ESO Distant Cluster Survey (EDisCS, White et al. 2005) .
This paper is structured as follows: Section 2 describes the data, the sample selection, and the methodology used when defining the environment and computing the galaxy sizes. Section 3 presents the analysis and discussion of the mass-size relations for each of our samples. Finally, in Section 4 we present our conclusions. Throughout this paper, we use the standard ΛCDM Cosmology with h0 = 0.7, ΩΛ = 0.7 and Ωm = 0.3.
DESCRIPTION OF THE DATA
The ESO Distant Cluster Survey (EDisCS) is a multiwavelength survey comprising 20 fields containing galaxy clusters in the redshift range 0.4 < z < 1 (White et al. 2005) . The fields were originally drawn from the parent catalogue derived from the Las Campanas Distant Cluster Survey (LCDS; Gonzalez et al. 2001 ). Optical photometry for all fields was obtained using FORS2 on the ESO Very Large Telescope (VLT), details of which are given in White et al. (2005) . This ground-based photometry included B-, V -, and I-band imaging for the ten intermediate-z (0.4 < z < 0.5) clusters and V -, R-and I-band imaging for the remaining ten high-z (0.5 < z < 1) clusters. Spectroscopy with FORS2/VLT was carried out on galaxies selected using the I-band magnitude and the best-fit photometric redshift from the photometric sample, as described in Halliday et al. (2004) and Milvang-Jensen et al. (2008) . The selection criteria applied ensure that the spectroscopic sample is, essentially, an I-band selected sample. Please refer to the above papers for a general description of the EDisCS clusters.
In addition, the ten high-z clusters also have HST I-band imaging data taken using the F 814 filter on the ACS Wide Field Camera in a total of five pointings per field: four adjacent 1-orbit pointings covering 6.5 × 6.5 (which approximately matches the field of the ground-based VLT optical images) and an additional 4-orbit pointing covering the central 3.5 × 3.5 region of each cluster, centred at the location of the BCG (Desai et al. 2007 ). The resulting exposure time for the cluster centres was therefore 10200 seconds, whereas the surrounding area had an effective exposure of 2040 seconds. These 10 cluster fields with HST data will be the ones analysed in this paper since HST images are needed to obtain accurate galaxy morphologies and sizes. Table 1 gives a summary of the properties of the cluster sample used in our analysis.
Note that since the field galaxies are selected and observed in exactly the same way as those in the clusters, they provide a field galaxy sample that can be directly and reliably compared with the cluster sample.
Sample selection
In order to explore the effect of the environment on galaxy sizes we need to build stellar-mass-selected samples of cluster and field galaxies. These samples will then be split up by galaxy morphology and colour and their mass-size relations compared.
Galaxies are allocated to individual clusters and the general field using both spectroscopic and photometric redshifts. Galaxies with spectroscopic redshifts form a subset of the EDisCS photometric sample. These spectroscopic target galaxies were selected using their I-band magnitudes measured in a 1 -radius circular aperture, with the mid-z and high-z fields having apparent magnitude limits of 18.6 and 19.5 respectively (Milvang-Jensen et al. 2008 ). The spectroscopic sample contains relatively bright galaxies, and therefore surface-brightness selection effects are negligible because the FORS2 images reach much deeper than the spectroscopic limits (by 3-4 magnitudes). As discussed in Milvang-Jensen et al. (2008), the spectroscopic sample is effectively an I-band limited sample. Table 1 . Summary of the cluster sample properties (including secondary clusters, cf. §2.2). Columns 1-5 contain the cluster ID, cluster redshift, cluster velocity dispersion, cluster mass, and the number of spectroscopically confirmed cluster members (Halliday et al. 2004; Milvang-Jensen et al. 2008) . The cluster masses have been estimated from the velocity dispersions following Finn et al. (2005) . 14.00 14
We will explore the spectroscopic subsample first, which is obviously smaller but more robust, with more reliable distances (and thus sizes and stellar masses) and cluster membership information. Later, we will explore the photometric sample, much larger but with reduced reliability. The stellar masses for the spectroscopic sample and photo-z cluster members (see below) were computed by Benedetta Vulcani (2013, private communication) . Distances to the galaxies were calculated using the individual spectroscopic redshifts for field galaxies and the mean cluster redshift (Halliday et al. 2004; MilvangJensen et al. 2008 ) for cluster members. The stellar masses for the spectroscopic sample and photo-z cluster members were computed using the Kroupa (2001) IMF following the method proposed by Bell & de Jong (2001) . The mass completeness limit for the spectroscopic sample is log M * /M = 10.6 (Vulcani et al. 2010) and for the photometric sample log M * /M = 10.2 (Vulcani et al. 2011) . These mass completeness limits were obtained from the most distant cluster in our sample, cl1216.8−1201, by determining the mass of a galaxy with an absolute B-magnitude corresponding to I = 24(23) for the photometric(spectroscopic) sample and a colour B − V ∼ 0.9, which is the reddest colour of the galaxies in this cluster. The stellar masses for the photometric field galaxies were not computed as the photometric redshifts are not accurate enough to estimate reliable distances and thus the rest-frame luminosities and colours required to calculate stellar masses. In all our samples, we removed the BCGs from each of the ten clusters, as identified by Whiley et al. (2008) , since they do not follow the mass-size relation of normal galaxies (Maltby et al. 2010) . Table 2 provides information on the spectroscopic and photometric samples used in this paper. Details on how these samples are defined are given below. Note that further refinement of these samples will be described in section 2.3.
Morphologically selected sample
Visual morphologies for the galaxies were obtained from the HST morphology catalogue published by Desai et al. (2007) . The morphological classifications were carried out by 5 classifiers, and the final morphology for each galaxy was assigned using a weighted combination of the individual classifications. This process is designed to minimize uncertainties and individual biases (Desai et al. 2007) . For the spectroscopic morphology-selected sample, only galaxies with spectroscopic redshifts that were covered by the HST images were used. Furthermore, in this paper we have collapsed the fine morphological classes given by the original catalogue into three broad bins: Ellipticals, S0s and Spirals. Other morphological types (mostly irregulars) were excluded. Given the qualitative nature of the classification process, formal uncertainties are very difficult to assign to the morphologies, but since the morphological classes used here are much coarser than those given in the original paper, the broad classes that we use are expected to be reasonably robust. The spectroscopic morphology-selected sample contains 213 cluster galaxies and 167 field galaxies. The photometric morphology-selected sample was constructed using galaxies with known morphologies found in the photo-z catalogues (White et al. 2005; Pelló et al. 2009 ), and contains 1167 cluster galaxies and 278 field galaxies 1 . See Section 2.2 for details of how cluster membership was determined. Figure 1 shows the rest-frame colour-magnitude diagram for the spectroscopic morphology cluster sample. These colours were computed using a 1 radius aperture for galaxies in crowded fields and the SExtractor ISO aperture (Bertin & Arnouts 1996) for other galaxies (Rudnick et al. 2003) . Rest-frame colours were interpolated from the observed magnitudes using spectral energy distributions fitted using the observed spectroscopic redshifts (Pelló et al. 2009 ). To split the sample by colour, a linear fit to the colourmagnitude relation of the elliptical galaxies was used to determine the red sequence location and slope. The boundary separating the red and blue galaxy samples was defined as a line with the same slope as the red sequence but located 3σ below, where σ is the scatter of the elliptical galaxy colours around the red sequence. All the galaxies above this line are considered red and all below blue. The same boundary was used for the spectroscopic and photometric samples.
Colour-selected sample

Environment definition
In this paper, we define the global environment of the galaxies based on their cluster membership. The method used to determine cluster membership is different for the spectroscopic and photometric samples. Following Milvang-Jensen et al. (2008) , for the spectroscopic sample a galaxy is considered to belong to a cluster if its spectroscopic redshift lies within ±3σ from the average redshift of the cluster (z cl ). The spectroscopically-defined cluster membership is therefore expected to be very robust.
For the photometric sample, cluster membership was determined following the method described in Pelló et al. (2009) . Cluster Figure 1 . The rest-frame B − V colour-magnitude relation for the combined spectroscopic cluster sample. The solid line shows a linear fit to the red sequence, while the dotted grey line indicates the boundary separating the red and blue galaxy samples. This boundary has the same slope as the red sequence but is located 3σ below, where σ is the scatter of the elliptical galaxy colours around the red sequence.
members were selected by assigning them a probability of belonging to the cluster that had to be greater than a given threshold. This threshold was calibrated using the spectroscopic sample in order to minimize contamination and maximize completeness. Explicitly, the probability distribution function of each galaxy's photometric redshift is integrated within a ±0.1 redshift slice about the cluster redshift z cl , and the value of this integral has to be higher than the empirically-determined threshold in order to consider a galaxy as cluster member. Extensive tests carried out by Pelló et al. (2009) using the large number of available spectroscopic redshifts indicate that the method retains ∼ 90% of the cluster members while rejecting ∼ 88% of non-members for the clusters studied here. However, it is important to point out that these tests are based on the brighter spectroscopic sample. For the photometric sample these numbers are, strictly speaking, upper limits. All the galaxies not identified as cluster members are considered to be in the field sample. When building the field sample for comparison with the photometric cluster sample, we used the spectroscopic field sample but with a stellar-mass limit of log M * /M = 10.2, the same limit used for the photometric cluster sample. As mentioned in Section 2.1, the photo-z uncertainties prevent us from obtaining reliable distances (and thus stellar masses and intrinsic sizes) for field galaxies without spectroscopic redshifts.
Note also that some of the EDisCS fields contain secondary clusters in addition to the main ones. These were discovered when analysing the spatial distributions and spectroscopic redshifts of the galaxies in each field (White et al. 2005; Milvang-Jensen et al. 2008) . Members of these secondary clusters are, for consistency, also included in the cluster sample. These secondary clusters are denoted in Table 1 with 'a' or 'b' following the main cluster ID.
The field galaxies have a very similar redshift distribution to the cluster galaxies studied here. This ensures that a direct comparison can be made, avoiding redshift-dependent evolutionary effects.
Galaxy size determination
We used the data pipeline GALAPAGOS (Galaxy Analysis over Large Areas: Parameter Assesement by GALFITting Objects from SExtractor; Barden et al. 2012 ) to obtain the effective radii (Re) along the semi-major axis of the 2-D surface brightness distribution of each galaxy in the ten high-z clusters using the HST I-band images. This pipeline uses SExtractor (Bertin & Arnouts 1996) for source detection in the input images and GALFIT (Peng et al. 2002 (Peng et al. , 2010 to fit a 2-D Sérsic (1968) r 1/n model to the individual sources. This best-fit model is obtained by χ 2 -minimisation using a Levenberg-Marquardt algorithm. GALFIT also determines several structural parameters along with the Sérsic index n and Re, but we will not discuss them here. We compared our results with those obtained using the GIM2D software (Simard et al. 2002) and found that GALAPAGOS is much more robust in giving reliable fits in crowded regions as it simultaneously fits neighbours. A detailed analysis and comparison of both these codes is given in Häussler et al. (2007) .
To ensure that the sizes used in this study are robust, we visually inspected all the fitted models and the residuals to reject unreliable sizes. We found that fits yielding unphysical values of the parameters (Re 5 and/or n < 0.2 or n > 6) were almost always unreliable, leaving very significant residuals. The converse is also true: when the inspected residuals indicated that the fitted model was not a reasonable representation of the galaxies' surface brightness distribution, the fitted parameters were often unphysical. The reasons for this were varied. Some galaxies were affected by uncertain sky subtraction in very crowded regions. A few were very close to the edges of the images or had relatively bright stars nearby. There is also a significant number of galaxies showing strong perturbations caused by interactions or undergoing mergers. It is not surprising therefore that in all these cases a Sérsic model fails to provide a good description of the light distribution of the galaxies. Since Sérsic models are not suitable to fit these objects, the derived model parameters (including the effective radii) are meaningless and cannot be trusted. The fractions of field and cluster objects rejected this way were comparable (∼ 20-30%), and no obvious environment-depended biases were apparent. These objects were removed from the samples and not considered in our subsequent analysis. As a sanity check we tested that including them would not change our main conclusions. It could be argued that since including these objects in our analysis does not change our conclusions, we could leave them in the sample. However, the advantage gained by increasing the sample size is lost because including these objects only adds noise to the statistical tests. On balance, we decided not to include them. Table 2 gives the numbers of galaxies in each subsample after eliminating unreliable fits. The measured Re were converted into intrinsic linear sizes using the standard cosmology (cf. Section 1), the individual spectroscopic redshifts for the field galaxies, and the relevant value of z cl for the cluster members.
OBSERVED MASS-SIZE RELATIONS
In this section, we compare the stellar mass-size relation for the field and cluster galaxies divided by morphology (Figures 2 and 3 ) and rest-frame colour (Figures 4 and 5) for the spectroscopic and photometric samples. In each figure we present the mass-size relation for the galaxies in each sample, together with averaged values in stellar-mass bins. These bins are arbitrary, and are only shown for illustration. The statistical analysis is carried out using the full cumulative distributions, also shown in the figures. Two-sample Kolmogorov-Smirnov (K-S) tests were carried out to estimate the probability p that the field and cluster samples are derived from the same Re distribution. Environmental differences on the masssize relations were considered to be significant if p < 0.05, that is, when the significance is larger than 2σ.
Note that it makes no physical sense to compare the masssize relations of all cluster and field galaxies disregarding their morphology or colour. The morphology/colour mix of the cluster population is very different from that of the field (e.g., Butcher & Oemler 1984; Dressler 1984; Desai et al. 2007 ). Since early-and late-type galaxies have very different mass-size relations, any observed differences in the mass-size relations of the cluster and field global populations would be driven by differences in the morphology/colour mix, and therefore the samples need to be divided accordingly. Since different mass-size relation studies often use different criteria to divide the galaxy population into sub-populations, in order to assess whether these different criteria yield different results we decided to divide our sample both by morphology and colour.
It is very important to emphasise here that it is also necessary to separate elliptical and S0 galaxies in this analysis since they have very different profiles and formation histories. Indeed, Bernardi et al. (2013) and Huertas-Company et al. (2013) found significant differences in the mass-size relation for ellipticals and S0s. Our data confirm these findings: as figures 2 and 3 show, ellipticals are systematically larger (by ∼ 20-25%) than S0s with similar masses.
Before studying the effect of the environment on galaxy sizes, it is important to check that the stellar mass distribution of the galaxies in the subsamples we compare are similar. Vulcani et al. (2013) found that the mass distributions for red and blue galaxies do not significantly depend on the global (i.e., cluster vs. field) environment at redshifts comparable to ours. Furthermore, Calvi et al. (2013) found that at lower redshifts the variations of the mass functions with global environment for galaxies with similar morphologies are quite small and subtle, and possibly only affect galaxies with the highest masses 2 . We found very similar results. Two-sample K-S tests were used to look for differences in the mass distributions of galaxies in cluster and field environments, both separated by morphology and by colour. We found that the mass distributions for red and blue galaxies do not significantly depend on their global environment. Similarly, dividing the samples by morphology we found that the K-S tests failed to detect significant differences in the mass distributions of field and cluster galaxies. We are therefore confident that the mass distributions of the galaxy samples we compare are similar in clusters and in the field.
Mass-size relation for morphologically-selected samples
Figures 2 and 3 show the stellar mass-size relation for the spectroscopic and photometric samples divided by morphology into Spirals, Ellipticals and S0s. K-S tests comparing the cumulative size distributions of field and cluster galaxies with the same morphology indicate that the probability that the field and cluster samples have the same Re distribution is always over ∼ 50% (< 1σ significance). This clearly indicates that we have not detected any significant effect of the galaxy environment on galaxy sizes. This result is in agreement with the work of Maltby et al. (2010) who found that at z ∼ 0.167 no significant environmental effect was evident on the sizes of cluster and field galaxies of a given morphology. Reassuringly, we obtain entirely consistent results with the spectroscopic sample, smaller but more robust, and with the photometric sample, larger but with smaller reliability for individual galaxies.
Finding no significant differences in the galaxy size distributions in clusters and the field implies either that such differences do not exist or that, if they do, they are too small to be detected in our sample. In order to estimate how large a difference has to be for us to be able to detect it with our data, we built artificial field samples by randomly increasing the sizes of the cluster galaxies by different average amounts and compared these artificial samples with the original cluster samples via K-S tests. This procedure ensures that the numbers of field and cluster galaxies compared are the same as in the original tests. Moreover, by construction, the simulations use the observed size distributions of the cluster and field samples, thus retaining any putative intrinsic differences. We concluded that we would have been able to detect an average size difference of ∼ 20% (∼ 10%) in Re with 2σ significance had it been present in the photometric (spectroscopic) sample. We therefore rule out size differences of such magnitude between field and cluster galaxies of a given morphology.
Mass-size relation for colour-selected samples
Having found no significant difference between the mass-size relations of cluster and field galaxies with similar morphologies, it is interesting to carry out a parallel exercise dividing the galaxy samples by colour since several studies use colour selection when reliable morphological or structural information is not available (e.g., Lani et al. 2013 ). The galaxies were divided into red and blue subsamples taking into consideration their position with respect to the red sequence in a rest-frame B − V colour-magnitude diagram, as described in Section 2.1.2. Figures 4 and 5 show the stellar masssize relation for the spectroscopic and photometric samples of field and cluster galaxies divided by colour, together with their respective cumulative size distributions. As before, K-S tests fail to detected any significant effect of the cluster environment on galaxy sizes. Entirely consistent results are derived for the spectroscopic and photometric samples. These results are also robust against reasonable modifications of the red-blue boundary. We would have been able to detect an average size difference of ∼ 20% (∼ 10%) in Re with 2σ significance had it been present in the photometric (spectroscopic) sample. We therefore rule out size differences of that magnitude between field and cluster galaxies of a given colour.
The effect of the cluster and galaxy masses
Given the broad range of velocity dispersions (and thus masses) that the clusters in our sample have (Table 1) we tested whether the cluster mass has any effect on our results. We used the velocity dispersion (σ cl ) of the clusters as a proxy for cluster mass and subdivided our sample into low-and high-mass clusters at the median σ cl value. We then compared the mass-size relations for galaxies in high-and low-mass clusters with those of field galaxies, divided by morphology and colour. This exercise was repeated for the spectroscopic and photometric samples. Bearing in mind that the cluster samples are halved in this comparison, thus reducing the sensitivity of the tests, we found no significant cluster-field differences, regardless of the cluster mass.
Finally, we tested whether the galaxy mass affects our findings by splitting all the galaxy samples in half at the median stellar mass. Once again, we found no statistically-significant difference in the size distributions of field and cluster galaxies for any of the subsamples.
CONCLUSIONS
We have examined the mass-size relations of cluster and field galaxies from the ESO Distant Cluster Survey (EDisCS) in the 0.4 < z < 0.8 redshift range. We divided the galaxies into cluster and field environments using both spectroscopic and photometric redshifts. The stellar mass range of the spectroscopic sample is 10.6 log M * /M 11.8, while the photometric sample had stellar masses in the 10.2 log M * /M 12.0 range. By comparing galaxies in the widest possible range of available environments we have been able to assess whether the environment has any effect on the sizes of galaxies with similar morphologies or colours. Our main conclusions are:
• We find no significant difference in the size distributions of cluster and field galaxies of a given morphology (E, S0 and Spiral). We rule out average size differences larger than 10-20% between field and cluster galaxies of similar morphology and mass.
• Similarly, we find no significant difference in the size distributions of cluster and field galaxies of similar rest-frame B − V colours (red sequence and blue cloud). Once again, we rule out average size differences larger than 10-20%.
We obtain entirely consistent conclusions with the spectroscopic sample, smaller but more robust, and with the photometric sample, larger but with smaller reliability for individual galaxies. These results apply to the full range of masses explored in this paper. Moreover, our findings do not depend on cluster velocity dispersion (or cluster mass).
These results have important consequences for the physical process(es) responsible for the size evolution of galaxies, in particular the effect of environment on such evolution. The remarkable growth in size observed from z ∼ 2.5 to the present (by a factor of 2-3 for disks and 4-5 for spheroids) has been reported to depend on the environment at higher redshifts (z > 1), particularly for earlytype/passive/red galaxies. For instance, Cooper et al. (2012) find that early-type galaxies in higher density regions tend to have 25% larger effective radii than their counterparts of equal stellar mass and Sérsic index in lower density environments. The stelar mass range explored by these authors is comparable with ours. Similarly, Lani et al. (2013) find that the most massive (M * > 2 × 10 11 M ) quiescent galaxies at 1 < z < 2 are on average ∼ 50% larger in high-density environments. Although we cover a broader stellar mass range than Lani et al., the most massive galaxies in our sample do not show such environmental-dependent size differences.
It is important to point out that the current evidence for an environmental dependence of the mass-size relation at high-z is often limited by small samples and large uncertainties, resulting sometimes in contradictory results (e.g., Saracco et al. 2014; Newman et al. 2014) . Regardless, our results indicate that large environmentally driven differences in the mass-size relation are not present below z ∼ 0.8-1. Our study complements the work of Huertas-Company et al. (2013) , who found very similar results when comparing field and group galaxies at similar redshifts and stellar masses. The main difference between both studies is that our sample contains a much larger fraction of massive clusters, while their group and cluster sample is dominated by lower-mass systems. The combined results of both pieces of research clearly show that at z < 1 galaxies with a broad range of stellar masses, morphologies and environments show mass-size relations which are independent of environment (at fixed morphologies and/or colours). Interestingly, using a relatively large sample of ∼ 400 early-type galaxies in clusters at 0.8 < z < 1.5, Delaye et al. (2014) found that the size distribution of cluster early-types is skewed towards larger sizes compared with that of the field. This results in the average size of cluster early-types being ∼ 30-40% larger, while the median size is similar in clusters and in the field. We do not find such difference in our sample, which spans a lower redshift range. If both results are correct, it would indicate that the transition epoch when the field galaxy size distribution has become similar to the cluster one is somewhere in the region z ∼ 0.8-1, the redshift boundary between both works. This is, of course, highly speculative, and it would require a homogeneous study spanning the full redshift range of these two works to confirm this. The combina- Figure 4 . Stellar mass-size relation for the spectroscopic colour-selected samples. Left: The stellar mass-size relations for blue and red field (blue triangles) and cluster (red circles) galaxies. The larger black triangles and circles show average values in arbitrary mass bins for the field and cluster galaxies respectively. The horizontal error bars span the size of each bin, and the vertical error bars correspond to 1σ-errors in the mean Re of each bin. Right: The corresponding Re cumulative distribution function (CDF) for the red and blue samples. The dashed blue and red lines correspond to the field and cluster samples respectively. The numbers above each CDF plot correspond to the p value derived form the K-S tests discussed in the text. The numbers in the boxes denote sample sizes.
tion of all these results imply that, if the reported size difference at higher-z is real, the size growth of field galaxies has caught up with that of the cluster galaxies by z ∼ 0.8-1. Any putative mechanism proposed as responsible for galaxy growth has to account for the existence of environmental differences at high redshift, if these are confirmed to be real, and their absence (or significant weakening) at lower redshifts. Hierarchical models of galaxy evolution tend to predict moderate-to-strong environmental dependence of galaxy sizes, with the median size increasing by a factor of ∼ 1.5-3 when moving from low-to high-mass host haloes (see, e.g., Shankar et al. 2014 ). Since such dependence has been ruled out by observations at almost all redshifts, significant improvement is still needed on the modelling front. Furthermore, larger and more robust observational studies of the galaxy size evolution at all redshifts and in all environments are clearly needed to reduce the uncertainties and tighten the constraints.
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